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The influence of ultrasound on the electrochemical behaviour of different systems is a very 
active field of research [1].  Among the several effects found, the mass transport enhacement 
[2] and cleaning [3], are consequence of physical phenomena.  However, homogeneous and 
heterogeneous reactions are induced by ultrasound.  This is caused, in many processes, by 
radicals formed by cavitation bubbles [4]. 
Figure shows the chronoamperometric curves for PbO2 deposition from Pb(II) solutions in 
silent and ultrasonic conditions (20 kHz, 100W maximum power ultrasound provided by a 
Sonoreactor (Undatim)).  In silent conditions, there was no electrodeposition process.  
However, the electrocrystallization of the lead dioxide appears under ultrasound, showing a 
strong influence of the irradiation power in the process.  For this system and with these 
experimental conditions (lattice formation in the nucleation and growth of the crystals is the 
rate determining step) the kinetics of electrodeposition is significantly retarded by the 
hydrodynamic mass transport flow (RDE) [5] so, additional and specific effects from 
ultrasound take place. 
 t0 /s j0 /mA cm-2 N0A /nuclei cm-2 s-1 k /mol cm-2 s-1 
60% 311±2 0.65±0.02 (690±3)103 (3.580±0.005)10-8 
40% 326±2 0.60±0.01 (198.5±0.5)103 (3.532±0.003)10-8 
Progressive nucleation and growth model of three-dimensional cones (equation) has been 
used and table shows the kinetics constants: t0, induction time, j0, current density at induction 
time, N0A, nucleation constant and k, growth constant obtained from the mathematical 
approximations. 
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The influence of the ultrasound in the lead dioxide electrodeposition is being analyzed in our 
laboratory [6].  One of the possible effect is the activation of the glassy carbon electrode 
surfaces by the OH· radicals formed by the sonolysis of the water. 
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